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Creating Organisational Knowledge Through Strategic
Business Model Design
Luke Feast, Swinburne University of Technology

Abstract
Innovation requires teams to create knowledge through integrating insights from different
domains. However, the innovative power that interdisciplinary approaches bring can also
increase complexity. Consequently, collaboration is required to support design activity. I
take the position that while Horst Rittel’s argumentative approach provides a crucial point
of departure for understanding collaborative design, the tools and methods developed
within this research stream have remained focused on capturing design decisions to act
as a memory aid. In contrast, I argue that the argumentative approach to design should
aim to create organisational knowledge through critical inquiry.
Drawing on insights from a recent empirical study of interdisciplinary collaborative design
activity in industry, this paper highlights the essential role of organisational knowledge
creation within collaborative design activity. I show that the organisational knowledge
creation cycle can be usefully supported at a strategic level through business model
design. However, business model design has historically been undertaken as a tool to
represent structure rather than as technique for critical inquiry and investigation. In this
paper I show that recasting business model design through a collaborative argumentative
approach presents a new technique for designers to create knowledge at the strategic
level.
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The integrative nature of collaboration highlights the essential role of knowledge creation
within design activity. However, building shared understanding can be difficult in
interdisciplinary situations when stakeholders rely on communicating through sharing tacit
knowledge, because they often lack the common ground that shared practice provides.
On the other hand, restricting communication to explicit knowledge would be too time
consuming. Rather, collaboration requires participants to convert knowledge across the
epistemological spectrum between tacit knowledge and explicit knowledge. This process
of knowledge conversion and integration brings with it opportunities to develop strategic
propositions that guide judgement and foresight. A core technique for supporting
knowledge conversion between tacit and explicit knowledge spectrum is argumentation.
Within the tradition of design research, the significance of argumentation in design activity
has been most thoroughly investigated within second generation design methods (Kunz &
Rittel, 1970; Protzen & Harris, 2010; Rith & Dubberly, 2007; Rittel, 1966, 1969, 1971,
1972a, 1972b, 1980, 1984, 1988; Rittel & Nobel, 1988; Rittel & Webber, 1973). Horst
Rittel, the main proponent of the argumentative approach, rejected the positivism of earlier
Design Science and Scientific Management approaches to planning for being too
simplistic and incapable of meeting the complex requirements of real-world problems
(Bayazit, 2004, p. 21; Buchanan, 1992, p. 15; Cross, 1984, p. 304). Drawing on Karl
Popper’s (Popper, 1959, 1965) post-positivist philosophy of science, Rittel’s secondgeneration design methods focus on the beginning of the planning process where the
objectives and aspects of the problem are discussed and debated. This shift from

optimising solutions to focussing on the beginning of the planning process required a
different approach that involved organised criticism and argument (Rittel, 1984, p. 320).
Rittel’s argumentative approach is underpinned by his concept of the symmetry of
ignorance; the claim that the expertise as well as the ignorance related to a particular
problem is distributed amongst all participants. Consequently, it follows that no one
participant is justified in claiming that their expertise is superior to anyone else’s (Rittel,
1984, p. 325). Because the knowledge needed to address a design problem is distributed
among many people, therefore, maximum participation in the design process is needed to
activate as much knowledge as possible. Hence, Rittel argues that the knowledge of
those who are likely to be affected by the implementation of a design is particularly
important, and a collaborative approach to design activity is needed.
Furthermore, rather than an objective entity, Rittel classifies design problems as wicked
problems, that is, indeterminate networks of issues with pros and cons to be approached
through an evolutionary process of debate, where statements are made and challenged to
expose them to view points from different sides. Rittel’s concept of wicked problems has
been widely cited and debated in the tradition of design research and, more recently,
within research at the intersection between design thinking and management fields
(Martin, 2009). Rittel’s own approach to dealing with wicked problems was primarily
articulated through the development of computer tools for structuring the communication
patterns of stakeholders. Rittel and his contemporaries developed various computer
supported cooperative work tools to support planning teams to structure their
communication as a argument, for example IBIS (Issue-Based Information Systems) (Cao
& Protzen, 1999; Conklin & Yakemovic, 1991; Kunz & Rittel, 1970), APIS (Argumentative
Planning Information System) (Rittel, 1980), PHI (Procedural Hierarch of Issues) (McCall,
1991), QOC (Questions, Options, Criteria), and DRL (Decision Representation Language)
(Lee & Lai, 1996). However, these tools have not been as influential as Rittel’s theories:
the tools are not widely used in the design profession and they are not often taught in
design schools (Dutoit, McCall, Mistrik, & Paech, 2006, p. 20) .
I argue that Rittel’s insight that design activity can be considered as an argument is
powerful and useful, however, the tools he developed to support design activity are too
formal. Horner and Atwood (Horner & Atwood, 2006) identify four categories of
fundamental barriers that obstruct effective use of design rationale systems (DR):
Cognitive limitations that render DR incomplete; Capture limitations where DR fails to
capture design decisions made in informal situations; Retrieval limitations where the
content of the rationale captured is not relevant for subsequent decision making; and
Usage limitations where users do not know how to apply DR to current design problems.
Recent research has indicated that informal interactions are essential aspects of
successful collaboration (Baird, Moore, & Jagodzinski, 2000; Feast, 2012, 2013).
Therefore, rather than forcing stakeholders to formalise their interactions according to a
prescribed communication system, I claim that argument should be used as a form of
critical inquiry rather than requirements engineering. Furthermore, I claim that a more
effective means to support argument as critical inquiry within collaborative design activity
is through the development of strategic business models.

Research Approach
This research project sits within the discipline of design and the research tradition of
design methodology (Cross, 1984; Dorst, 2008). Broadly, design methodology is the
philosophy of science applied to practical disciplines (Durbin, 1989). In this sense, the aim
of design methodology is to single out the activities and operations performed by
designers when they act qua designers and state clear definitions of those activities
(Gasparski, 1993, p. 175). The premise of this tradition is that we need to understand

what designers do to develop support for design activity. Together these two aspects
achieve the overall aim to make the design process more effective and efficient, to allow
design firms to develop more successful products (Blessing & Chakrabarti, 2009, p. 5).

Description of sample and data collection methods
The research took a design anthropology approach that is situated in ethnographic and
symbolic interactionism traditions (Hammersley & Atkinson, 2007). The data collection
process started with a pilot study that involved interviewing professional designers. I used
an open sampling approach to maximize variations in respondents’ experiences and
perspectives by approaching designers with different disciplinary backgrounds and
professional experiences. I conducted semi-structured in-context interviews with twentyseven (n=27) respondents over a nine-month period. The average duration of the
interviews was one hour, with their length ranging from 45 minutes to two hours. I asked
the interviewees to describe and reflect upon their professional work experiences. I
structured the interviews around a common set of questions concerning sensitising
concepts regarding collaborative design work. As key issues arose, I generated further
detail of respondents’ understandings through a flexible and unstructured approach
utilising probing and follow-up questions. I used this semi-structured approach to create a
sense of reciprocity and explore the complexity of the topic as the interview progressed
(Mills, Bonner, & Francis, 2006, pp. 9-10). I recorded the interviews using a digital
recording device, and took supplementary notes during the interviews. I transcribed the
audio recordings as soon as possible after I conducted the interviews, and I recorded
memos of my immediate impressions, ideas, and theoretical reflections. All the interviews
from this pilot study were collected within the group Case 4: Pilot Study.
The second stage of the study investigated designers from three different professions in
their everyday professional environment through the observation of their approaches to
collaboration. The observations focussed on the participants’ activities during the early
stages of their design process. I observed and tracked the activities of the designers by
taking notes, collecting visual material, participating in design activities, and asking
questions to explain various aspects of the activity as it unfolded (Robson, 1993, p. 197).
The first case study concerned the collaboration between a large government department
of conservation and a small industrial design company. Three senior industrial designers
and one junior designer worked in the company, which produced biodiversity
management devices. I immersed myself with the designers and observed their everyday
work. I observed the parallel development of several projects that ranged from initial
concept development to redesigning existing devices. Furthermore, I participated in
testing prototype devices in remote environments with the designers and research and
development staff from the government conservation department.
I conducted the second case study within a small architectural practice of two senior
architects and two junior architects. The architectural practice specialised in residential
design and emphasised the design of architecture as both building and cultural production.
I observed the architects’ everyday work in their design studio from the early stage
conceptual design until the presentation of the developed design to clients.
The third case study was at a large market research agency. I embedded myself within a
qualitative research team comprising of three senior researchers and six junior
researchers. The team I followed had specialist experience in conducting design research
for large multi-national consumer electronics companies. I observed the everyday work of
the researchers and followed several projects concerning design research for interaction
design, information design, and service design.

I processed the observation field notes and interview transcripts and entered them into
NVivo computer-assisted qualitative data analysis software. Data collection and analysis
proceeded concurrently until I reached theoretical saturation (Hallberg, 2006, p. 144).

Data analysis
Semi-structured interview and participant observation are methods well suited to studying
real-world design activity because of their flexibility to deal with complex situations.
However, as with all data collection methods, they are subject to forms of bias. One
significant source of bias is the fact that the researcher is the instrument that collects data.
Bias may be introduced through selective attention because the researcher observes
some aspects at the expense of others. Moreover, the researcher’s expectations might
affect what he or she records. Furthermore, leaving time between the observation and
theory construction means that the researcher may only recall particular aspects. In
addition, interpersonal factors such as age, gender, experience may lead the researcher
to focus on certain members of the group, which effects their picture of the whole group.
However, while these biases cannot be eliminated, I attempted to account for their effects
through triangulating the findings across multiple data sources and through observing
multiple cases (Robson, 1993; Seale, 1999).
I used constant comparative method to uncover influencing factors within the data
(Hallberg, 2006). Constant comparative method compares all emerging codes, categories
and concepts to explore variations, similarities, and differences (Hallberg, 2006, p. 143). I
then constructed a model of influencing factors as the basis of theory construction
(Friedman, 2003). The model integrated the analytic themes, the insights from the case
studies and concepts from the literature, to map the network of influencing factors that
affect interdisciplinary collaborative design activity. Theory is grounded in the respondents’
experiences so that the reader can make connections between influencing factors and the
data from which they came.

The Role of Knowledge Creation in Collaborative Design
Activity
A core insight from the research is that collaborative design is an activity that forms part of
a knowledge creation cycle. When stakeholders collaborate, they undertake various
actions that convert knowledge between tacit and explicit forms. According to Nonaka’s
(Nonaka, 1994; Nonaka & Konno, 1998; Nonaka & Takeuchi, 1995) S.E.C.I. theory, this
process of knowledge conversion brings knowledge out of action and experience into
judgment and interpretation. It is though the processes of converting knowledge across
the epistemological spectrum and through ontological levels that organisations create
knowledge (Nonaka & Takeuchi, 1995, p. 72). Nonaka’s theory of knowledge conversion
may be especially relevant to design research because tacit knowledge in the form of
drawing and prototyping activities has been shown to be of great significance within the
design process (Cross, 2006, p. 9; Schön, 1988, p. 181).

Knowledge Creation in Collaborative Design
According to Nonaka’s (1994, p. 19) S.E.C.I. theory, knowledge is shifted and transformed
between tacit and explicit forms through four types of epistemological knowledge
conversion: socialisation, externalisation, combination, and internalisation.
Significantly, Nonaka’s theory asserts that when the four modes of knowledge conversion
dynamically interact, knowledge can be produced at a higher ontological level. Nonaka
(1994) describes this dynamic interaction that creates organisational knowledge as a
spiral:

Thus, organizational knowledge creation can be viewed as an upward spiral
process, starting at the individual level moving up to the collective (group) level,
and then to the organizational level, sometimes reaching out to the
interorganizational level. (p. 20)
This aspect of Nonaka’s theory of organisational knowledge creation is particularly
interesting for us regarding Rittel’s argumentative approach to design activity, because it
recasts the aim of collaboration from advocacy of individual positions within a group to
collaboration as a means to create organisational knowledge.

Socialisation
Collaborative design activity converts knowledge through increasing participation. Since
participation engages diverse stakeholders, it supports transfer of tacit knowledge to tacit
knowledge between experts and novices through socialisation. According to Nonaka
(1994, p. 19), socialisation is a form of knowledge conversion where stakeholders share
experiences and learn through observation, imitation, and shared practice. Instances of
socialisation were shown within the case study data where stakeholders were immersed
together in the problem context. For example, Dave, a stakeholder in Case 1: Industrial
Design, described how the designers he worked with gained deeper understanding of
users’ needs through participating in the users’ everyday work activities:
[The] best way is to go and do a real job, but in that period we’ll talk and discuss a
range of things we are working on, as well as future stuff. We work better in the
field discussion-wise than formal meetings… the learning stuff goes on in the field.
(Dave, Case 1: Industrial Design, Code 2.4)
This extract describes how participant observation, co-experience, and immersion
supports socialisation of tacit knowledge amongst the stakeholders. By doing “a real job”
together, the stakeholders share each other’s thinking processes and gain understanding
of aspects of users’ everyday lived experience that are more difficult to express through
language.

Externalisation
Collaborative design activity creates knowledge through dialogue. The research disclosed
that dialogue involves a process of interactive reflection that converts tacit knowledge to
explicit knowledge through externalization. According to Nonaka (1994, p. 19),
externalization is process of dialectical development of ideas through interactions over
time. For example, William, an industrial designer, describes how dialogue is an important
aspect of the iterative prototyping process:
Rather than people sitting and thinking “I’m going to come up with the best idea
possible before contributing”, because they never end up saying anything,
whereas if you have people who are relaxed and open to throw in terrible ideas
and just put things out there, so what might be quite a strange idea to someone
else might trigger something in someone else’s head to could potentially solve the
problem. That’s quite important, that effect of the more things that get introduced
into the conversation the more opportunity you have to pick up on them, whereas if
you’re are by yourself it’s hard to find things to sort of break your way of thinking.
(William, Case 1: Industrial Design, Code 3.4)
An important insight was that dialogue is different from formal communication of
information because it involves on-the-spot feedback and interactive reflection between
participants rather than simply transferring information. Reflection is intimately linked to
dialogue because when participants explain their perspective to another, they can

reconsider their own behaviour or ideas. This insight connecting reflection and dialogue
corroborates significant research within the literature concerning Reflective Practice (Dorst
& Dijkhuis, 1995; Schön, 1983; Valkenburg & Dorst, 1998). This process of outward
explanation and inner self-reflection supports the dialogue to become more meaningful
because it creates a form of reasoning between participants where they may evaluate
concepts, consider unexpected outcomes, and begin a new iterative cycle of prototype
testing.

Combination
Collaborative design activity creates knowledge through continuous action. I found that
participants use analogy within collaborative activity to create common ground amongst
conflicting perspectives to keep the design activity progressing. Creating common ground
through analogy combines explicit and explicit knowledge (Nonaka, 1994, p. 19). In these
circumstances analogy is technique that uses existing shared knowledge to bring
stakeholders into the design development to contribute their knowledge to the
collaboration. For example, Chris describes how analogy prompts contribution:
Collaboration is also not just asking for help but kind of cheating and taking
existing stuff… so you kind of jump yourself ahead by stealing stuff and borrowing
stuff … Because all of a sudden you know something… and you can have a
conversation… you’ve got to keep it really open to avoid missing out on something
else. (Chris, Case 1: Industrial Design, Code 2.6)
Successfully using analogy also requires openness to interdisciplinary integrative thinking.
The insight corroborates research concerning analogical reasoning in design activity such
as Ball and Christiansen’s (2009, p. 183) findings that analogy is used in situations of
uncertainty and has a generative role in design activity. Furthermore, this insight extends
the role of analogy to knowledge creation.

Internalisation
Within collaboration, situated learning converts knowledge through internalisation. For
example, I found that immersion in the problem context enables stakeholders to learn by
putting knowledge into action and witness how issues unfold. Tim, a senior researcher,
describes how his role often involves supporting designers during immersion activities,
where the designers have direct experience of the intended users’ culture and context:
I think that for us it’s fascinating because the consumers are people that we are
most removed from. If you are a designer and you are sitting in your studio in Oslo
and you are looking out onto the frozen lake, and you are looking for a use case
for your new technology that allows your mother-in-law to use her touch screen
when she is hiking through “The Frozen North”, it is really about taking them out of
that environment and just reminding them that they are designing for this
subsistence farmer in a small village just outside of Jakarta who is fighting
corruption every day. And then you can see that the researcher plays a really valid
role in that because it is about challenging… [designers] to explore interesting stuff
and ask the right questions, and then explaining and talking about it afterwards
and analysing it with them, working out with them what the consumer insights
mean for whatever they are doing. (Tim, Case 3: Design Research, Code 4.2)
Transforming explicit knowledge into tacit knowledge through internalisation is the fourth
mode of knowledge conversion according to Nonaka (1994, p. 19). Internalisation is the
embodiment of explicit knowledge in practice through putting strategies and programmes
in action: a process of learning by doing (Nonaka & Konno, 1998, p. 45). This mode of
learning is inseparable from practice because it is socially constructed and contextually

situated through sharing stories and opinions in an informal community, rather than
transferred through training (Brown & Duguid, 1991, pp. 46-47). Here, learning is not a
formal process of receiving abstract “expert” knowledge but learning by becoming a
practitioner rather than learning about practice. Situated learning through internalisation
produces know-how through tacit experience in practice (Brown & Duguid, 1998, p. 95).

Ontological conversion
Insights from the research show that collaboration often involves a progressive goal
beyond the immediate limits of the given design problem to contribute to social and
cultural domains. In this sense, collaboration has a strategic aim that involves projecting
future possibilities and appreciating the systemic nature of design activity and the
cognitive limits of individuals. I argue that this aim to contribute to a progressive goal
indicates the intention to convert knowledge across ontological scales. Peter, a director of
at Case 2: Architecture, describes the progressive goal of his architectural practice as a
process that involves looking outward beyond the immediate tasks of the project towards
making higher-level contributions to the discipline of architecture and to encourage
dialogue with the community.
[A building is a] conversation with the public, you know, which is really key… and
we’ve often said in public that “if we talked as much about architecture as we do
about sports, we would live in some of the greatest cities in the world” and no one
is going to stimulate architectural discussion about architecture other than
architects, so that’s our job to stimulate that discussion. (Peter, Case 2:
Architecture, Code 1.3)
This progressive intention is reiterated by Mark, a senior designer interviewed in Case 4:
Pilot Study, he describes how innovation is cannot be reduced to an algorithm or a tool,
rather innovation needs to be supported at the level of organisational culture:
[Most] clients come to us not just for the specific problem but also to learn how to
be more innovative… when we are teaching people how to be innovative, we talk a
lot about a culture of innovation rather than an innovation process or an innovation.
There are skills that make up that, there are tools and there are processes that you
can hang things on, but in reality the way in which you succeed in being innovative
is around the culture. (Mark, Case 4: Pilot Study, Code 2.4)
The significance of progressive goal to build culture and the discipline echoes the fifth
mode of Nonaka’s (1995) knowledge creation spiral:
[An] organisation cannot create knowledge by itself. Tacit knowledge of individuals
is the basis of organizational knowledge creation. The organization has to mobilize
tacit knowledge created and accumulated at the individual level. The mobilized
tacit knowledge is “organizationally” amplified through four modes of knowledge
conversion and crystallized at higher ontological levels. We call this the
“knowledge spiral,” in which the interaction between tacit knowledge and explicit
knowledge will become larger in scale as it moves up the ontological levels. Thus,
organization knowledge creation is a spiral process, starting at the individual level
and moving up through expanding communities of interaction, that crosses
sectional, departmental, divisional, and organizational boundaries. (p. 72)
I believe that organisational knowledge creation is significant in collaborative design
activity, since interdisciplinary collaboration involves the appreciation of the systemic
nature of complex design problems. Problems are always already embedded within an
existing system of environmental and social factors. Therefore, the success of any one

participant is dependent on everyone else’s success within the system. The team can
create knowledge through strategic judgement by understanding the interactions of events
in the complex network of the design process (Friedman, 2001, p. 14). The general
principles and specific skills needed to understand and explain the systemic network of
the design process, and strategic judgement needed to convert knowledge and shift it
ontologically, is what distinguishes design professionals prepared to work within the
knowledge economy from designers who craft objects.

Issues with knowledge creation in design activity
The insights from the case studies corroborate and clarify Nonaka’s theory of
organizational knowledge creation. However, while the research identified instances of
ontological conversion of knowledge within the case studies, the role of this process was
not well identified by the participants nor was the process well supported. I argue that
there was an intuitive understanding of the necessity of ontological knowledge conversion,
however there were no techniques in place to support organisational knowledge creation.

Strategic design and organisational knowledge creation
I this section I will illustrate how collaborative business model design can support
stakeholders to create knowledge and convert it from product to strategic levels. I
describe what a business model is and identify its common elements, consider how
business modelling constructs theory from out of experience, and how theory construction
can be used to develop design strategy.

Ontological Levels in Strategic Design
The ontological levels of an organisation can be depicted in a hierarchical model.
According to Nam and Jung (2008, p. 62) we can view an organisation with a strategic
level consisting of corporate and then business level, and then below that a tactical level
containing products and design aspects.
A key aspect of Nam’s model is that knowledge most strongly flows from the corporation
vision at the top down to design solutions at the bottom. A smaller arrow indicates that
knowledge can flow back from design to the corporate level. However, according to
Nonaka’s S.E.C.I. theory, real innovation is created when the spiral of organisational
knowledge creation shifts knowledge from the tactical level of design opportunities up to
the strategic level of business opportunities. Consequently we can see that the role of
strategic design is not to focus on individual design solutions, but should create
organisational knowledge out of individual experience and integrate it at business,
corporate and cultural levels.
I claim that designing business models may be able to support the knowledge creation
cycle at a strategic level. However, business model design has historically been
undertaken as a representation of structure rather than as technique for critical inquiry and
knowledge creation. In the next section I argue that to create organisational knowledge,
business models should do more the describe factors and rather should account for how
they interact. This shift from representation to explanation involves recasting business
model design as a mode of argumentation.

Business Model
There is no clear definition of a business model. For example, in their recent literature
review Zott et al. (2010, pp. 5-6) identified that business models have been defined as a
statement, a description, a representation, an architecture, a conceptual tool or model, a
structural template, a method, a framework, a pattern, a set, and so forth. Arguably, this
great variety of descriptions and lack of consensus reflects the relative novelty of the

business model concept within the management and organisational science fields.
Furthermore, the growing discussion of business models may also indicate their potential
utility. However, while the worth of business model design may also be true for design
strategy, the majority of publications concerning design and management have focussed
on doing management in the form of a reified design process, and there are few
publications in the design literature that specifically address business model design.
Despite the variation of definitions of business models, we can identify some key elements:
a notion of value, financial aspects, exchange relationships, competencies, and activities
(Brunswicker, Wrigley, & Bucolo, 2013, p. 2). According to Zott and Amit (2010, pp. 217219) the key to understanding an organisations business model is to consider its activity
system:
An activity in a focal firm’s business model can be viewed as the engagement of
human, physical and/or capital resources of any party to the business model (the
focal firm, end customers, vendors, etc.) to serve a specific purpose toward the
fulfillment of the overall objective. An activity system is thus a set of
interdependent organizational activities centered on a focal firm, including those
conducted by the focal firm, its partners, vendors or customers, etc.. The firm’s
activity system may transcend the focal firm and span its boundaries, but will
remain firm-centric to enable the focal firm not only to create value with its partners,
but also to appropriate a share of the value created itself.
A business model is not a simple description of an organisations hierarchy but, following
Zott and Amit (2010, pp. 217-219), an explanation of how a system of interrelated
activities create value. While a simple descriptive business model may produce a useful
form of understanding through supporting self-reflexivity and empathy, they do not explain.
For a model to explain it should tell us about what sorts of mechanisms, processes, etc.
exist, and also something about the systematic relations between these underlying factors
(Gaspar, 1990, pp. 285-295). Furthermore, a theory rich business model must illustrate
the relationship between factors and activities based on empirical research and predict
what happens when factors interact.

An argumentative approach to strategic business model
design
Business models explain through reasoned arguments rather than experiments. Modelling
an organisation’s activity system involves constructing a social theory, which unlike
physical theories, are difficult to falsify with experimental data, because the interpretation
of social data is mediated by assumptions, frames of reference, and ideologies of the
stakeholders involved in the program (Dunn, 1993, p. 260). However, this means that we
should not see the role of business model design as demonstrating validity, providing
proof, or replicating experiments, but as a process of rational construction of knowledge
claims. In this sense an argumentative approach to business model design involves a
form of partial explanation that aims to allow us to manipulate factors and surface
assumptions rather than provide certainty of any one solution.
I believe that argument based business model design should support the ontological
conversion of knowledge through testing the problem frame itself rather than aiming to
determine an optimum solution. Since the main difficulty that confronts wicked problems is
defining the nature of the problem itself, the primary sources of invalidity are not the first
order threats to internal, external, construct, and statistical conclusion validity, but rather
second order threats the call into question the appropriateness of problem definition
(Dunn, 1993, p. 260). First order threats do not help to assess the appropriateness of a
problem definition because they applicable only within a given problem frame.

Any strategic design program that aims to change the structure and function of a social
system needs to address both competing ethical as well as explanatory hypotheses.
Therefore, the procedure should be conceptualized as process of reasoned argument and
critical inquiry where standards for assessing knowledge claims should include, but are
not limited to, rules for making valid causal inferences. Since collaborative design involves
value judgments as well as facts, its strength depends on the interrelated meaning of
terms and background information that resist formalization: induction, analogy, narrative,
and so forth. The inclusion of informal logics implies that we must accept a transactional
view of argumentation not only an analytic view.

Conclusion
I have argued that collaborative design involves a knowledge creation cycle where
participants convert knowledge across tacit and explicit epistemological modes.
Furthermore, I claimed that because creating organisational knowledge also involves
shifting knowledge across ontological levels, therefore a strategic design approach should
be employed through business model design to recast the locus of innovation to also
include business and corporate levels. Lastly, I argued that business model design should
be aimed at challenging the problem frame itself, and therefore, it should be characterized
as a form of critical inquiry rather than simple description or experiment.
The insights presented here show that while Rittel’s argumentative approach to design
activity provides a crucial point of departure for strategic design, the strength of an
argumentative approach to design activity should challenge the problem frame itself. This
is, in my view, the core difficulty of wicked problems.
Finally, the potential of business model design is currently under researched in the design
literature. Moreover, where business model design has been considered, developing
“design-led” business models have applied a naïve approach that simply transplants
design techniques such as prototyping or creativity from the craft tradition of design, rather
than applying a systematic design process that takes knowledge creation as a core
attribute of professional design practice.
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